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Long-Term Frequency Analysis for the Durations of
Tropical Cyclones Attacking Hong Kong

TAO Shan-Shan, SONG Jia-Ling, LIAO Zhen-Kun, DONG Sheng
(College of Engineering, Ocean University of China, Qingdao 266071, China)

Abstract: Hong Kong is often attacked by the northwestern Pacific tropical cyclones, and the study on
the tropical cyclones’ duration should contribute to the economic and social development. According to
the meteorological point of view, the tropical cyclones are divided into tropical depressions, tropical
storms, severe tropical storms, typhoons, severe typhoons and super typhoons; in addition, the Hong
Kong Observatory classifies the tropical cyclones which attacked Hong Kong into 5 warning signal
grades: 1, 3, 8 (northwest, southwest, northeast and southeast), 9 and 10. The Poisson-Weibull com-
pound extreme value distribution of tropical cyclones’ duration is constructed, and corresponding for-
mula of return values is derived, then they are applied in the calculation of return values of different
tropical cyclones” duration. Based on the records of tropical cyclones attacked Hong Kong during 1987-
2016, two consecutive samples are derived. Since one tropical cyclone in different time or at different lo-
cation may have more than one warning signal, so the number of tropical cyclones corresponding to
warning signal grades (427) is larger than that given by meteorological point (170). Poisson-Weibull
distributions are applied to three cases to observe the return values of duration: (1) all the tropical cy-
clones according to the meteorological point; (2) two combinations of tropical cyclones according to the
meteorological point, such as "tropical storms & severe tropical storms", "typhoons & severe typhoons
& super storms"; (3) five warning signal grades of tropical cyclones attacked Hong Kong, such as "8
northwest", "8 southwest", "8 northeast", "8 southeast”, "9&.10". The analysis shows that, Poisson-
Weibull distributions are suitable to different samples of tropical cyclones’ duration. By comparison, the
following results are obtainedt can provide the reference to the disaster prevention and mitigation.

(1) The duration values with the same return periods based on the sample of "typhoons & severe ty-
phoons &. super storms" are larger than those based on "tropical storms &. severe tropical storms", so
severe tropical cyclones accompany with longer duration, and this must cause great attention of the me-
teorological department.

(2) For the tropical cyclones attacked Hong Kong with 8 warning signal grade, the return values of du-
ration in the southeast and northwest are larger than those in the northeast and southwest.

(3) When the return periods are smaller than 100, the return duration values based on the sample of
"9&.10" warning signals are larger than those based on "8" warning signals, but if the return periods are
larger than 100, we have the opposite results. This means that super warning cyclones may accompany
with longer duration, and it also needs great attention of relevant departments.

Key words:  tropical cyclone; Hong Kong; duration; compound extreme value distribution; return

value
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